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(54) LEVEL SHIFT CIRCUIT 

(57) Abstract: 

PROBLEM TO BE SOLVED; To provide a level shift 
circuit, which prevents a through-current from 
generating in a circuit at a latter stage, due to 
shifting to a middle level, even when the drop in the 
power voltage for giving an input signal level. 



SOLUTION: Flip-flops FF are a 
a level holder circuit on current paths between loading 
PMOS transistors P1, P2 forming a level shift stage and 
a driving NMOS transistors N1, N2. This lowers the 
voltage of a power source Vdd1 sufficiently to keep the 
level on the nodes A, B, and will not to an intermediate 
level, even if the on-resistances of the NMOS 
transistors N1, N2 are increased, resulting in not going 
to the intermediate level. Thus, the through-current due 
to shifting to the middle level is prevented. 
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itmm 13 mi comi-o^^-tm i wm* 

mmm i ««smo s y^y^x^b , 

fria i *fo& i ««s«m o s h ^ y vxtwi, fw 

y t««fc^r H itmm^«s^, i com 

i Mcommmm2mmmM o s f yy^x? t . 
mzmmm i «iimo s f ^ y yx ? t mibim 
jgcoss 2#iimm o s h ? y isx ? t comtow&m%±. 
coy- Y^m^titziyKiv^i^m^b „ 

'£ffi;lfc£fc£^fc*ai^l^7FlII». 

[ 2 ] fri si^/i-* /u^EiKHi , mm 2 com 
^\sK)v*5-thmmco{m*^tfxm?^&yv «>r 

[«I 3 3 fflB7 U -y 77 o .y TW«a£WE* 
i|2 izm&ZtitiUKfVisy MUSI, 

[SM4 ] BUte7 >J 777D .y7tf>«8BHWKj 

«4s frfBtfffl^mi#«SMosh7yy"7.^fej:t/ - 
ism®mm%2mmmMoshyyy'z?frhffi&z 
timmcoxj v+yymmmmiK^z t mm 

m^titc^^yyhms^, 

s 3 tmw<ji'*ii>y®ffli . ?~ v t f v 
^ytpm^mm^n, mmincommmi 

mmmrn o s F 5 y f x ? fc >J «y 77 n 7 nm 

mh ittcom2mvMMosbyy : Jz?frbmm% 
tifcz t mmbi-hmm 1 izmmztvtzy^yy 

mm 6 3 lufE 1 nmmmcom mmmo s f . 
s&MWit^; t mmb t&ms® i^L5m 

[f»P»§JBJ§3 

[00013 

2^com^mcomx-im^!^^y f 
^y7MUi§twti>o 

[00023 

immm msiz, mmmi^v^yvm 



toKM^st. nw&frtw,*. 3vcomu^ 

m-?&im I N Sr A73 LT , 5 VcOfi^-K/l^Itt 
•&fl^-OUT?ra}^1"?>t«T'-S)-oT, 3V«m«Vd 
d 1 V d d 1 ^OHB&SMJ-fc « 5 VcOIBIV 

d d 2T»fH-S Vd d 2*«O0»l8^i:*>fefllJSSil 
So £«0«TH\ Vd d l&cOHttSWMi, ifIN» 

*a*wt^&4js-f 1 v 1 , 1 v 2 

£>«c£fU £fc s Vdd2l»@»(i 1 
;F^7 FBKK0±®SI5#£$:*V'^S'7 h|£L S b , 

[ 0 0 0 3 3 3 & SftWfcftWS » V d d 1 

5Rtf?E»lit#*|(WM-*-f*-fW«-^IVl, IV2 
3 V<7)«J§V d d 1 XWift-th C MO S (Complemen 
tary Metal Oxide Semiconductor):^^ yA'-^t ■ 

&ot. ^y^-^ivicoxtimzimm 

frkim l Mtt-ttftL. Z.<nA yA-? I V 1 C0[11^ 

mz\±-< yj-\~? 1 v 2<oA^a5*qeKs*i&. tttfc 

X *) s fi# 1 No^ffiff^ (KCft-^) *M y^-^ 1 
v 1 offiTiSPfcfflix. fl-f- 1 N«|i]fflm^M y*-9 

I V2cOftl7lil5^JStlli i 9 l/Z^-oXH 0 s fl^I Nc?) 
ffiffifl W# ^tll> i 0 o T ^4 . 
[0004 3 VKj^l/y MSL S{±. ftflfk LT 

(JSlTs PMOSh^y^X^tSrr) PI , P2fc, 

Nl, N2fc*W»aiJS;&;h.*. PMOSF^y^X^P 
1, P2W#y-x{ifKHVdd2tSSttS<i, itife 

pmos h^yy'X^p 1 , p 2 <7)^'- h b Y y 
nm^mmm^ixh. m*>. PMosh5yyx^ 
p i<oy-h{4PMosh5yy*x^P2coHi^f yt 

«SSfL. i«PM0Sb7yy'X?P2CD?'-MiP 
MOS>5>-^^PlWl«W>tUBIlS*L6. . 
[0 00 5 3 4fc. NMOSV^Vi^Nl. N2« 
*KMy«s 7-HA, B^^UT±^fi0PMOSb 
7yy^Pl, P2«*HW yt:^f«§ 

ti s NMosh^yy'x^Ni, N2o*y-^{±««j 

SflS-. NMOSh7yy'X?Nl^M:tl 

^ w 1 v 2>.fem# 1 N^iiifflmw^i. hti. nm 

OSF5yi>'7.^N2W-bti4, -f y^—? I V 1 
MOS byy : JX?N 1 , N2<73#^'-bfciis SVHC 

mmmzfom^ mmm) mthti. infeiw 

O S h 5 y S>* iNiffllHWfcaBi^ Si -3 t=5r-?T v ^ 
[00 0 6 3 PMOSh5yyX^Pl(0HH 

yfcNMosb7yy'7.^NicoKy-fyt <omcom% 
mm±co y — fa s m«v d d 2 T»#t4 cmo 
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flH- OUTblXiH^titXdiz^X^l. 
[0007] ±$«v d d i m%-t4 yrt-f I v 

1, I V2b, Vdd2^Sr^t-^ / <;^>'7hSLSfc 

.tin yA-? i v 3 tj4 % o vmmnm^m^m 
n £-&trv d d i ^m^mmmzzm^t^-h 3 v 

cOfffl^Hf^U flf OUT£MfVdd2^<Dfi 

[ o o o 8 ] mz, znisKivi/j hms&comftHM 

■f&, t1\ If I Wpu^VKlV (0V) C7)i8£\ V 
d d 1 JltfH yA-7 I V 1 £ itPf yAV-? I V 2 
i4, •f-iif'tiSV^it/'ov^fl-f-K^jii^-rs.. 

Vdd2^«0NMOSf5y^'X^N lfciV 
N 2 <D#y- b 1 14 0 Vfc J: V 3 VffM^KjVtfi^ix 
?tl-5-z.t>tl. NMOSb7yy^^N1^7tIi: 

NMOS h7>-i>'^^N2^y^t^l). 
[0009] .£ <nm$k. 7- H B #"u7 l"^l4d§B»3 
ft. £ O/ - t* B fcy- b tfSffiS tlit P M O S h y V 

=jx?pimyw&b%%. nmo s 

y^*?Nitt#7tt»ta&**»fc, y-FAf4PM.o 
shyy'J^p ikjoa^ iX/p ( 5v) tdfttts 

^^Pl***7«0Bi:**. V3J4, / 

— FA WA>( t^;P ( 5 V) f gfTTn^l^A-Wfif 
OUT£ffi7J-f&, 

[oo i o] ificstt, fi¥ i iww i/^/p ( 3 
v) vddi^y^~^ivij3i:yMy 
/WIV2I4, ±a«*^kJ43B(c*ii-e , lh.OV*jJ: 

(7)^ fc uatteN m o s b 7 yvx > n i yffi& b 

JfrD, NM0Sh7y'JX7-N2m7Vmt%Z>, Z 

cotm. s-Yhtfwi/K)), (ov) ; 

0/-l«A0>n»>WW&WtT>f WW I V3**A 
( 5V) Wfi^OUTtffi^f 4. ±a*0j:d 
^c7)i^^;u>'7Maim=J;tiH\ 3V«i#W 

[0011] LC\X\ PMOSb7>-Sy'7,^P 1 tNM 
oshgy^NifctstS't. fi-fH N#n>^ 
</K0V) tfOKPalTliN M O S h yy tJZ?N 1 

?m b%*)s mzim i n*w ( 3 v > ■ o& 
rare** p m o s h y y ? p 1 ##7 . « 

oT. d*ifeOh5y^5'?&^U , C«a(Vdd2t* 
fflfclSfceamPiilfcftSifca&v*. .fi«M2, PMO 

T i>Mtifr-M^7'miz%lcox\ Z.Kt?n Yyy 

itx?zjtixmmmfitfffiti&zbm\\ m*>. ft 



s lx v tfuf s K/t/ v 7 ms l s t a v 

[0012] 

mmmmixibtmm] m^mmzm 

&c «7'n -/ ? conUZMMt h^b tftttotiX v > . 

s i^^s/7 v®mmtf& b , mtirmMtcofz 
Mzmmv d d 1 jwtKSfu wbv d d 1 <nw&m 

^mi^O^b^*), LCOlyKjV^y MgLStfc^TH 

>f y a*- ^ 1 v 3 (c v ^x nmmM&%$i imb^ 
ommmi, hit. Lcnnmw&^^t-xuz 

«iHVdd ItmT-tt^UX'^mb, jgiffi 
[0013] t-f . SlISV d d 1 *H£T-tl>5flS"CO% 

m&^mmtm\cnwmtMzii^x, nmos h 
5 y : Jxf> n 1 y®m ( y- h«e ; 3 v ) ta 

•9 s NMO S h y y : JX? N 2 *»*7«JB ( b« ' 
BE; 0V) tob&iofc-t*. i«WBK«*»fem«V 
d d 1 jjflST?feR»W-& b , *MV d d 1 coffiTfcff -5 
^yTOtabSNMOSh^y^x^Ni^yffi 

WtlM-f h fefe, 7— K A(0«i±*% « K±#t l> 0 
dnSrg^-r . /- K At^-b*«8R8*lfcPMO S 
b5y^7P2^yffim^±#U. 7-HBomffi 

*7«life** pmo s h yyifx? p 1 jjflastSr*-^ 
■«ttl£BffT.L» 7^HA*W^W^I#±(f§. £ 
3U*C, PMOSb^y^'X^P 1-7-HA-NMO 

s \-yyyxm 1 &s*r**8f «**««vd d 2 

y^KA^'WlWtt 
I.c7)t\ l rco+rB^^SrA^t'l.cMos«w^y 
a'-7 I v 3 ictsv^ tSfflftS^mtl. i t fc=5r 

[00 14] ttz, Mfe* , <0JSH'C'NMOS b^yv'7 
> N 1 , ■ N 20?l7j*^y*®^^^^^tKffi*^ 
«4LII>. BP^. i<0*&&, 7- HA, BOfffl^. 
^kWtKCr L» Cix^y- h ICgttl. P MO'S h y 

yx77P i, P2*mt^ym^ : 5ri». p 

MOSh^y^X^Pl , P2fcJ:f r NM0Sb7y> ? 
77N1, N2c0^r^y««Jt'5r , 9> 7-HA, B 
(Ofif^/KJ:. &hyyi>X?cr>yt-yii&mzmttzfy 
ffiVOVbm. z\tl*Kh~?Z>4 IV3fc*J 

[00 15] i^atNMOSf^yy'X^Nl, N 
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Sffi^'ffiTfS i k te J: o , 4 i v l , I v 2 
wftftjRWk&S^aW&ftS. BP^. fHBV 
d d 1 ifl&Tt & b , MO S b 5 y ^'X ^«0^- b Mffl 

«j±teHLT. -f yA--? i vi , iv2*«-r& 

PMOS !- 5>-^X^fcJ;VNMOS l-^y^'X^*^ 

-7 I V 1 , I V2^ffi#mWWk«:oTftfc 

M0Sb7yy'X7Nl, N2<OjR*35«*y*aiSt* 
So diOj; d 3r$Slii\ «5HV d d 1 WHEMfST^S 
SMIWt.-'fy^IVl, I V 2 SrlSfiSt'f'SM 

0 s h 5 y yx $ <n?~ v mmmmm t * -cfSE v-d 

d 1 *«fiT Ufc%&fcS8r k fc.S . 

[0016] mz, wrv d d i mmmmz^L, 

A y><.-$ I v l , I V 2iO|il^g|56DfI^P'<.;W i » 

«*fittfflte££-L jtaisaE«5fi&^ * - x'a 

1, N2^t*7«»S. PRif/ 
-FA Ofl^y^fcJS tTPMOSb?yyx7P2 

mv-\m ht£->xj~w (nmvovttnmv d d - 

2 K* L, Zfliy-h X°mt PMO S hy> 

yx? p i mylmmfezti&mmz o** . ■ 

K;H:g£LSW:fts -f y^-7 I V3£iivvat 

[0017] ;*>»JHtt N ifEWjfteffi&T&Sftfck 
OT\ ATliJOff -fl*"^^*. l»tltEi ! iT LX 

h, *?M\s^Mzmix'immmmx$t±tmw 
mm* m±t& £ t vx% i 7 b mmimt 

htb*mb-th.: 

[00 18] 

mm itm-ri tzibcDm ] mmm mmt& tz 
L<r>%m±mmm^h. mm. 

1 izimzfitzwnii., w, i m^^vmthm 1 
ofi^ATiu umiofi^^ffiamiofi^K^ 

k |4H*4» 2 tf9fi#V^ 2 LOffltf 

-** y^/w^ b wcti^t , mm 2<?>\mvov 
im^&msmztix. 1 wofl?fffl«m 1 ssmo 

Sb7yy'x7k, fuiEi^SSi^ms^MOS b7 

y yx ?c?)# h y 4 y k tm t ^uzwmmnm^ 
mmm i ^)\mv^}v^~fhw,m"f~- m^t 

TfflfflWfc#51fr*-*> 1 »<»ffl<D|g22£*l/MO S b 

5 yyX7 k . |triaft?tfflom 1 #fiMo s b v yy* 
x 7 k mmmm <m 2 mmmu osh7^^k» 

^HS5Sffi±<o 7- b fc*83*ifc y ^;b*/br« 

k, zmtzttmRbtt, 

[0019] |H*«2fclS«SW£«BBIi, fiM 1 

ibis y ^ y 7 Mint *$ s fria vkjv^v 



»rciWW* 7 »J 7 T7o >y 7> feff iifc i k % 

tmztitzv^ivy? vm&za^x, fjfS7U 777 
d y 7«««»fg^ *\ friaigttffl^® 2 ^€1Sm o 
s b ^ y y*x ^ omsKift^A J; ot* ^ < fftss t& 
ztm'&bi-i. mm4£ffi&ztvfcm\& w* 

777 n 7 r^mifmmmM^ mmmmm 1 
smo s b ? y vx? a ivmsmmm iwmm 

oshyyiSzffrm&Zh-imm^vi-yy 
- BftZm U4V^ k S RftSk LT** <RSStifci 

[0020] n*i| 5 tiaffiSfifcfcBJiii, »i 1 1 

y®B&ifi. f— b k b* W-f y k #2W;:£i!$ci^S*U 
mffi 1 t ffifflwm 1 #«aM osb^yyx^hft 

b7y^*X^3&»fcffiB!cStutikS:^ffiktS. 

6 tlfittS iifcfSBflfi s l=5rV^L5. «0fflft4»fcE 

«s§tL^y^^y 7 b 0S^tfcv^T , HtrfE 1 woi»ffl 

<7)m 2 Sm®M O S b 5 y y'X ^ (7)^'- b t=ti& 

m^\s<)vhmzwm 2 wmwo s b 5 y yx ^ <o 

[0021] 

mmmmmw-th. nit, 

tffi&y<;vy7bniiSc7)ffij£^S'to 

Mod] 5 tS^BSRkftitf *S*t-<iN-«^*ft 

t» *»s<7)m«sy / <^y7biiis§{i, 3vwft 
o»©k trii. us ^^*msoy^y7 ba 

L S t*f L , 7 U 7 7 7 P 7 7° F F birth VKiVv 7 
bSLSlfeffli. :«7y77'7n7 7'FFli VK 

m&bnmxhh* ■ 

[0022] PXf, uKivy 

7HBLSU4. ft#ffl^PM0Sb7yy"X^Pl, 
P2k, ffiS)ffl<75NMOSb7yy'X^Nl , N2k, 
±3*<07'J vr7n>y'7*FFk*»fefll^tl.6. PMO 

sb^yy'x^pi, P2o*y-x{i5V(7)fi-f k 
;^- ! ?-x.l>*iiVdd2«gM§n, %tih<r>%YV4 
y{i/-b"A, Bte**i«iS»S*i, pwyfcy- 

bki±i:v«MgMStiTv^, NMosb^yyx 

^Nl, N2^«S»li, 7-b'A, Bk««k«F B 1 

KSSItSfL,' 3V^fi#y^;Hr-f yA-^ivi, i 

v 2 56^y- b xmx mco%m<o p m o s b 7 y 
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[0 0 23]!:^ u^*;vy®mwmt&7 D ■>/ 
77D77FF # cogje / - f & / - f a £$fl§ 

ft. ^fW^3?£/-Fli/-FBic«^£ix£. £ 
77"7n77F Fi± s CMOSjf^yA-^ 

fi, F2<oA*#tm*«fc*ffii:fctBi!Lraijs* 

tvkteot. 5V^ff^l"<.;^^l.mMVdd20 
SKBHHrfiSm SBS&ffl<0NMOSh5V^^Nl., N 

2 «#«&wtg7j <t o t>^§ < tass tix^h.m 

WCii, 7U»/7"7n-y7°FFF*=I<7)-<>'AV^Fl , F 
2 £ C MO Sflffig-f § P MO S J- y y z/Zf&JzTfUM 

osvyy=Jxy<^oh. #£«!gVdd2<D{i-ti^ 
)vi ftlrri PM0Sh5vi>'x^ wfESEia&lgfl 

[0024] mz, m2^tmmitmmL%tfe>. 
^mmmmm t imvovis y vmwm&z.^ > 
x . mmv d d i tm^commxi&T Lt&tetKfi 

«r*J. KBHWffilLhs Nii;WK;w=H 
£§^TV^fc<0fc-t*.. tlVdd ia»3Vfc*6» 
^y^-^IVl, IV2W0Effifc:Srf£U NMO ' 

K;M0V) tf-S-ifeftS. ifUcJ: 1 }, NMO S F 
? yi/'x^N l *J^y«JBt & 0 , NMO S Y^y *JZ 

[00 25] 7'J>y7'7av7 - FF<0lKeSfflB 
tfcfiii, NMOS b7^X^N.l , N2KfcfbT/h3 
<aWgS*lTV^WCftt*»fe. £^7 U 7770 77 

os F 5yy*x^ n i (iy~ FA£n^ wWdii&f- 
& . £ tfSHA N p mo shy y ; Jxyp 2 ifi#>WMb 
/-FB£;WW^ (5V) tKiBrf*. ift 

y-FA#n«>l'*VW3K5&r*. 4 5"<-* I v 3 

ii, y-^YAcom^vov^nx^A \"<jv ( sv) 

tfpftftO.UT^SJAt-*..' 

[0026] '±ifi<0«fflb6>fc , H20ft±St^-t 
, «i»V d d 1 ifi 3 Vfrfctfc* «£TtS^£#i 
. §o rtffcU l^B)!OffiS±s TOBV d d 1 OflffiffiTfc 
tf-»Ts 4 y>W I VI , I V20»f^&Cf3c£i: : 5r 

flfl^tf&teflEH v d d 1 Hg$ L < % -?Xi&Tt %> h 
<n£tl. £tf>*^ ^yA'-^ivi, iV2co{ftfj, 
ff^^'-FT'SStSNMOSF^yi^Nl, N2 

flOBfc'frOs £ft'fe^yffiftejStT/-FA, B*> 
mz*mwv&BfcV3:$b-tt. L<Db%, 7U«> 
7°7Q«yrFF{i, «l4*C0>/-KA", BWff^K 



[ 0 0 2 7 ] £ ZX\ WMM d d 1 j&sftTf SaHIteiS 
we, ^SVddl^mEE^JtRWiSv^JS-Clis- NM " 
OSh7yy7,^Nl, N2<^'-F*IBi£Kft<. 

<;^7MSLSltfcV^y-h'A, BiifttcfrSt-- 
ClOfcS. !32c7)®Tat^'t<t '5fc. « 
S V DDI £>'{gT LTV— FA, B WbIF-^/W^ -> 
fcBWJt 1 T\ WWisy MftL S l t5j:lM yA'-? 

I V 3 ttJltS JCS«8E i tf»tl> . 

[0028] L^ts «WV d d 1 «mffl&TC#-5T 
-fyA-^lVl, I V 2 iOtHTJ^ff ^l^/WflSTf 

z.tiz-y-bxgtfiNMoshyy'Jy.i'N 

1, N2<0:*yffifii#&«fcS<&&fctf>* l^/k>-7' 
FfSL.S 1 ^Ra«S^«^^WJSti?», iix 
tSnits NMOsb^y^Ni, N2o^-yffiK 

3&Sfft«tS<*6fe*. 7.U 777P77F Fc^tatS 
t&fgTWNMOS F^y^'X^N 1 , N2tM.LT±^ 

<^f), ;c07»J 777n77FFi:i >9/-FA#*n 
^l^/M^JiM^ft, /-FB^Vvf KMc3l#M 
^iiS. •rft.teib. /-FA, BOf&WlMfiym 
WMpt>ML. y-hA<Dimi''<>)V : $:AlTtlJ> 

I V 3 •cwa®€S^3& s WJ'§ns . § feC, 

HMV d d 1 7^K<MSfc£T1£Ttl> t , NMO 
Sh5yy'X^Nl, N2jWfc5)-7«»ii ! 0r*fc«>, 
K;l/>-7 hSLS l T«iei«S6R#*^(3KS 
tl, 02iOSTS^-t»ffi«Si*Wn^t 

[0029] ms^^-tmam^w^^J 

fH2Wf latest. i«fiHfflfflftJ:<ittf. fiVd 
dl3WfiT"t&SISfc*JV^»4. /—FA, B##H3V 

^ t * d . s^v d d i mwn,mmz%%iitz& 

,-tt, /-FA, B^n-r^y/m^^?.. 
"oTs NM0Sh7yy'X^Nl, N2*»*7«J»fc^ 

^s(«t Lxm. ®2<r>$wttt£ o k». Jet 



[0030] fc«t, NMOSF^y^'X^Nl, N2 

F Bc7)fl-^K;^M h.pmm^X WWOUliZg 

.$?f&b. PMosF^y^x^p itfyfyimtemfe 
0, ztL*Mr?&4 I V3t1iSl«^ 5 ^ 

tt, NMOShgy^Ni, N2^7k«Jt ; & • 
9, /-FBAin^P^^fe^fttltfeiO 
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[0031] zfiizttl. z.<rmfo<mi& 1 Ttt, NM 

OSh^yy'X^Nl, N2*»3T7«JII(C!flr*1irrft-3 
Tt>, 7UvT7n-yTFF^J;Dy-HA, B<7)f|-f 
K;P*^fSStiT7i:«^^^|liai-|.^T'\ 4 yA 
I V3T^aam?I^«^WI§il, flbRWfcfci 
JBMteii i ti«£te*nfcJRJKt* . El 2 fc^tWC 

r s £ ommmm 1 t itus'. -f^wiv3 
Harnett. ««v d d i m&TtmmT-mfci 

[0032] 7'J>y7°7n.'7TFF(?)mifL» 

fteft(c-3V^WJ£iffiHUT*j'<. J^>iat, y-F 
A, B^#I^;l/£Ji^£|I|«3tfaj£te«I^ft 
(f , 7 U 7 7"7P 7 7°F F(OWfflStXS&-M&Z*Milf 

m U*. U>U fi^ I Ntf«BHfcfci*-?< l^l^7 
nbl s i »xvf yf-y^fftcsta-rwf , 7 U 77 s 

7 n v 7-F f(±x -y <fvmm:Wif h xmrn-t 

!><7)T\ 7 U >y7°7P 7TF FcOWfJgttfg^F^ 

1 o te s K/i^7 MSL s l nx4 >y f-y/lM^&ft 

ftS*4«><0t U 7<J 77°7P7 7°FF<7)««l$iJ)t& 
[0 0 33] L^L&tf&s I/^7haLSim' 

>r 7 +vrmfe mmi^ztmrntix, y y 7 

7°7 P 7 7° F F ^mffilMT) £«7j* £ < IS® L-T t, 

L3: < >5r , vf y TljftfcSt 

mm (M y*>jn&m) imm>?A $y?m& 
[0034] ( mmmm 2 > mr, - ^fwiuso 

JKB2SSiWS. 03 fc, £<Q§§jfi«0$J»2KftSU 
^y7h«W?M£^-f , ;c7)P^;l/S/7htlIS# 

ii, ±mmmmm 1 wasa 1 t^-r«t*3^ 

T , 7 y 7 7'7 OvTFFHPMOSf^ y 

yWhU, l^NMOS>5yy"X^N2 1, N 

2 2£fflx.. ^ix^NMOS h^yy'X^N2 1 , N2 



[ 0 0 3 5 ] zcDmmcoBM2xn. ±M±com& 

PtiK5E§-^l.fc*Cs N.MOS h9yy'X^N2 1 , 
n 2 2 ffMWMmtii < RStS . ±»w^ffew 

f^SllTIi:, 7>J 77°7P77°FFOPM0S f^y^ 
X^/ZiMififflONMOSl-^y^'X^Nl, N2<7)ft?frf 

«I2T'!;t NMOS h5yi>'X^N2 1 , N2 2I4 
Bttlfl^NMOS h^y^'X^N 1 , N2«ft?ffffc(4^ 
£>&Wt\ JE-OKttfcTJi. NM0Sh7yy'X^N2 

i , n 2 2 commmm^ ammz** < wi&r& t 

X^Pl, P2tNMOSh^yy'X^N2 1. N22 
fc*»fe3B«Sfl47U 7r7P7 7°OS£««2:RlK§ 
■^SSKK. Iiffl«NMOSh5^X?Nl, N 
2 W«»fLlg|l)«g7JAW§ix-C ^ § if: Sr^ft 1 1 !> . 

[ 0 0 3 6 ] tWiaiKWOT2^IWtl»»t- 
4. iOHifi^lBTU. NMOSf5yyX^N2 

1, N2 2A^«SfLl>l/^*;^»i4, /-F 
A, BSr^-f KMClgftj-f^r^MX (PM0.SF7 
yy'X^) t«iTV^*V^T, y— FA, B<0+|IIV 

H\ ±^WHJ»ffil fci(im±R«"Cife4. bp*>. m 

I N^'A^f t * t€«V d d 1 

flST^-SjS^tJV^v NMOSF^y^^Nl , N 
2 j&J&fc* yftltt 4 i 4 i: s / - F B 
WtUKMzmrlk o t-ttlito. y-F A^'P^K 

FBcOA^f ]^/<;kS:^'-hfcg(tl)NMOS b^Vx'X 
^N2 It J: OZ-FA^P^Vs/HcM^^S. ffi-> 

y-FAoft^w&A^MyA*-?iv3 
oaa«s£<o«*7wsij s tis . * fc . 0« ufe y - f 

A«?)fi^-K;Hr^- F fc£W6 pmo s F^yy'x^ 
P 2 fc J; "J y - F Bcoff-f l/^^A^f 

JB2 {c ititf . K/k^/W/HI^w^S^a^'Mt 

[00-37] (mm<VBM3 ) 04 i W^JW»t 
«0^J3tf^l>l'^y7y|lI^W«Sr^to -±afi<0 

mmmmi, 2t&. m vf-y?mftWBmi>%^ 

XoiZ. 7 y 77°7P'7 7°F F^NMO S F yy'JX^ 

n i , n 2 ^mmmm^rMm^k^timm-y 
tzw. zcommmm3xn. vmm&tfmim 

d d 1 «TtSIItfcV^ N MO S F 7 y N 

fl^K^S p "7 U'OWdBIW 4 fcft^N M O S F 5 
yy'X^N3 11, N3 2 2k, liiVdd 
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1, N3 2 2SH»*..&. fc!£U NMOSf^yy^ 
N 3 2 1 , N 3 2 2W«BBilS6*J4** <*SSfL, 
NMO S h5V/X^N3 11, N 3 1 2cDSffi»fi 
'^ii, /—FA, B«n^y^£^U#l>ERSs«5 

■ [0038] zcDMf&zmmims . ±»^ffi«» 

JBL2 tfc^T ; U^W*/^HI»*rfflJ«t6 NMO S F 
<5>iSZ?N2 1 , N2 2«9lB8i®S&tB#**3<W£ 
TNMOSF5yyx?N3 11, N3 1 2fcU Z.<T> 

yy*X?N321', N322, N3 3 1 , -N3 3 2frh 

^mmnn (m^i) zmti, zzx\ nmos 

F5>-^^N3 3 1, N3 3 2tt, Iglfiffl^NMOS 
h^yy'x^Ni, N2«^'-Ft- i fi-^l.^-ff-^l/ 

ffif $t»<OTS>0. NMOSh5yy^^N321, N 
3 2 2ii, NMOSF5yyX:?N3 1 1, N3 1 2*» 
6** ^l^^rEUW)«8iaB«ifc»J *JW»W±JWll 

3 1 1 ,. N3 1 2kt IEiJ)ffl(7)NMOS F^y^'X^N 

So 

[0039] zmmmm 3 tcituf , siiv d d 1 # 

ffiTt * 31 fM?«ffi^ F 7 y y'X ? N 1 , N 2 *9«C 
tfyttJBfc&S^fcfcVvt, NMOS Vyy^XVU 
3 11, N3 1 2fcWLTNMOSb9>5*X*N3 2 
1 , N 3 2 2#ftl?ftM?«$*ll> . ft*>T. 
tt±, NMOS F^yy'X^N3 1 1 , N3 120BS 
BfcfjamSfU /-FA, BcOft-tl^^V^p^K 

MZI&T liitfMTfc . N M O S F 9 y VX 9 N 3 3 

i , n 3 3 2 m y-mt a s ±ai<7)»nis&* s 

* 0 , N M 0 S F 7 y ^'X / N 3 1 1 , N 
3 l,2/)^.fcJ:.0.fI^^^«WTt.^l.. 



A ~iO#^J;K) s ft^gfclyOWMOSF?;^* 
X? N 3 3 2 , N 3 3 1 ^'P^t^y^Jt*!.^ 
*3tb, l-S»|^j(7)»T/FS^NMO 
Sh7yy^^N3 11, N3 1 20»**Ma&tS. fl! 
ot, PMOS hy>i?Z?P 1 , P2i$ £ fcy'NMOS 
>5>yy'X?N 1 , N2#>fe&SIlK£3V0M -y^y/' 

[oo40] jy±s iw»^)-»ueJB*iiwUfe 

[0041] 

/- F*tl"</W*^ISB^fiSKU"Cfll£JtO 

_F*agBtw tfJia h z. k {zimLx'imM 
cr>mx'%&t hmmnmmm usjM-* £ t 
*. 

[w^m^iM] 

[an i i m h vwsy f m 

mffi&z*i-7°v «/?mx'bh . 
[H2 ] ■rwj^uMMi wf^y^y/ Fin 

[03] r commmmm 2 § u ^ y 7 f 0 

[H4] zmm<nmmm3m^<^yhm 
. ^omfaz^i-yv -/ ? bit* s . 
[0 5 ] t&fe&flf ws* 7 f lui&oflt&fc:* 

[ftW^] 

IV1-IV3, Fl, F2-4y;<-*\ LSl-> 

^Fy/Fg, pi, P2-PMosF7yy'x^, n 

1, N2, N2 1, N2 2, N3 11, N3 12.-N3 
21, N3 22-NMOSb5yy^< FF-7U? 
,7'7n<y7\ 
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Vdd2 /Vdd2 ^IV3 



N1 ^ 
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